Real time PCR strategy for the identification of major lineages of Trypanosoma cruzi directly in chronically infected human tissues.
Two evolutionary lineages, called Trypanosoma cruzi I and II, have been identified in T. cruzi, the etiologic agent of human Chagas disease. Here, we describe a molecular strategy for direct genetic typing of these major groups of T. cruzi directly in human tissues. The protocol is based on heminested PCR amplification of the D7 region of the 24Salpha ribosomal DNA (rDNA), followed by identification of the products using denaturation curves in real time PCR. The repetitive nature of the gene, and the heminested PCR format insured the high sensitivity necessary to detect the presence of the very scarce T. cruzi DNA present in the chronically infected human tissues. There is 80% DNA sequence homology between the two 24Salpha rDNA alleles that define the T. cruzi I and II groups, sufficient to produce different thermal denaturation curves with melting temperature (TM) values of 81.7+/-0.43 and 78.2+/-0.33 degrees C (mean+/-SEM). Using this technical approach, we analysed tissue samples (esophagi, hearts and colon) from 25 different patients with the gastrointestinal or cardiac forms of Chagas disease; in all of them we found only the presence of T cruzi II. Previous epidemiological and immunological findings had already led to the idea that chronic human infections occurring in Brazil and Argentina might be primarily due to T. cruzi II strains, but all the evidence available had been indirect. Our findings provide definitive proof of this hypothesis and will also allow the establishment of which group of T. cruzi is responsible for Chagas disease in other countries.